Silencing by RNAi of the gene for Pns12, a viroplasm matrix protein of Rice dwarf virus, results in strong resistance of transgenic rice plants to the virus.
The non-structural protein Pns12 of Rice dwarf virus is one of the early proteins expressed in cultured insect cells, and it is one of 12 proteins that initiate the formation of the viroplasm, the putative site of viral replication. Pns4 is also a non-structural protein, visible as minitubules after nucleation of the viroplasm. We introduced Pns12- and Pns4-specific RNA interference (RNAi) constructs into rice plants. The resultant transgenic plants accumulated short interfering RNAs specific to the constructs. The progeny of rice plants with Pns12-specific RNAi constructs, after self-fertilization, were strongly resistant to viral infection. By contrast, resistance was less apparent in the case of rice plants with Pns4-specific RNAi constructs, and delayed symptoms appeared in some plants of each line. Our results suggest that interference with the expression of a protein that is critical for viral replication, such as the viroplasm matrix protein Pns12, might be a practical and effective way to control viral infection in crop plants.